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Scheduling optimization of distribution network based on dynamic

mutualism pelican optimization algorithm
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(1. College of Applied Technology, Shenyang University, Shenyang 110041, China;

2. College of Mechanical Engineering, Shenyang University, Shenyang 110041, China)
Abstract: To address the difficulty in finding feasible or optimal solutions to the optimal reactive power dispatch
problem in active distribution networks using traditional optimization algorithms, this paper proposes a multi-
objective optimization method for reactive power dispatch to improve solution accuracy and reduce power losses.
With the power balance equations as the equality constraints and the transmission capacities of buses and feeders'
capacities as the inequality constraints, a reactive power dispatch model is established, which aims to minimize
active power losses, total voltage deviation, and total reactive power investment. A dynamic mutualism pelican
optimization algorithm is proposed. This algorithm introduces a mutualistic phase from the symbiotic organisms
search algorithm to facilitate communication between pelicans, balancing the exploration and exploitation phases
of the pelican optimization algorithm. The dynamic weighting technique is employed to enhance the algorithm's
exploration and convergence capabilities. Using the IEEE 69-node system as a case study, the proposed dynamic
mutualism pelican optimization algorithm is compared with three other algorithms. The results show that the
proposed algorithm achieves a well-distributed and broad Pareto front, contributing to improved power system
stability. The research conclusion provides an effective optimization tool and decision-making reference for the
efficient, stable and economical operation of active distribution networks.
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Tab.2 objective values and control variables (case 1)
0y P A5 7 /kvar H b R %
i 0, O,is O 0., 0. O PKW V(b5 4 A4H)
DMPOA 429.196 3 380.405 0 1661.436 9 105.268 4 624.018 1 239.136 4 7.6877 0.116 0
POA 408.384 8 379.458 9 1637.691 4 50.738 7 1106.478 2 450.003 2 8.001 0 0.126 0
MOPSO 389.884 8 378.7515 1611.104 2 201.764 6 1 087.150 9 94.359 8 7.782 6 0.1380
NSGA-II 427.992 6 350.8350 1639.620 6 11.186 0 1108.3210 173.289 4 7.8100 0.1413
£3 ARGHESEHEE(HE2)
Tab.3 objective values and control variables (case 2)
. il A5 B /kvar H b R %L
O Oy 061 0, Q.1 Qs P/kW Cros/ Jiot
DMPOA 303.5479 378.007 9 1635.6259 91.010 2 1.678 3 163.506 9 7.129 9 213.2523
POA 279.556 4 306.766 4 1567.053 5 89.553 2 2.1120 175.302 8 7.186 5 243.840 5
MOPSO 318.3542 381.310 5 1636.997 6 91.467 0 2.1571 173.376 6 7.136 4 240.529 2
NSGA-II 283.606 8 379.870 0 1628.509 7 83.460 2 1.3337 177.102 9 7.1379 225.120 0
%4 BFEMESEHNER(HRI)
Tab.4 objective values and control variables (case 3)
ik P A5 5 /kvar ERANTEEAY
! 0, O.is O 0., 0. O PKW Vo(bR 4 1H) Cops/ T TC
DMPOA 362.2409 3742967 1656.1624 67.1726  39.3277 8.3003 7.6107 0.117 8 84.340 4
POA 311.6038  451.690 4 1604.5902  290.6228  34.1527  206.6353 9.844 2 0.1389 412.6158
MOPSO 384.1343  396.576 5 16609100 2504320 40.0341 161.338 1 7.734 4 0.128 1 146.163 4
NSGA-II 430.3571 378.1125 1 644.774 8 199.4049  40.6729  240.057 3 7.680 2 0.118 3 375.697 2
4 é:llj: ‘Mﬁ\ PEAR[I]. RBHBE2I, 2018, 39(1): 101-109.
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